A yellow, rod-shaped, Gram-reaction-negative bacterial strain, designated LPB0076 T , was isolated from a Pacific oyster. Results of 16S rRNA gene sequence analyses indicated that the strain represented a member of the genus Flavobacterium. It had the highest sequence similarity to the type strains of Flavobacterium frigidarium (97.6 %) and Flavobacterium omnivorum (97.0 %), and its similarities with all other species of the genus Flavobacterium were below 97.0 %. Its genome size (3.02 Mb), DNA G+C content (36.0 mol%), predominant cellular fatty acids (anteiso-C 15 : 0 , iso-C 15 : 0 and C 16 : 1 !7c and/or C 17 : 1 !6c), and major polar lipid (phosphatidylethanolamine) were similar to those described previously for members of the genus Flavobacterium. In contrast, a number of phenotypic characteristics, including the inability to grow microaerophilically, absence of flexirubin-type pigments and gliding motility and differences in enzymatic reactions, clearly distinguished LPB0076
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T from other species of the genus Flavobacterium. The polyphasic data presented in this study indicate that this isolate should be classified as representing a novel species of the genus Flavobacterium. The name Flavobacterium crassostreae sp. nov. is therefore proposed for the isolate, with the type strain being LPB0076 T (=KACC 18706 T =JCM 31219 T ).
Flavobacterium is the largest genus in the family Flavobacteriaceae, comprising over 130 species so far. The genus Flavobacterium was proposed by Bergey et al. [1] , and the current classification system follows the emendation of this genus made by Bernardet et al. [2] . The key characteristics of this genus are the production of yellow pigments, catalase activity, absence of a requirement for Na + or seawater, the inability to produce indole and the inability to grow under anaerobic conditions or at temperatures above 37 C [3] . Members of this genus are known to be widespread throughout temperate and polar regions, having been isolated from a variety of habitats, including terrestrial, limnic and marine environments. In this study, a novel strain of marine Flavobacterium was isolated and analysed through polyphasic taxonomic investigation.
Strain LPB0076
T was isolated from a gut sample of a Pacific oyster caught at Yeongheung Island, Korea (37 15¢ 16.1 † N; 126 29¢ 46.5 † E) on 27 February 2016. Marine agar 2216 (MA; BD) was used for the isolation and repeated subculture of the bacterium. Cells were preserved as glycerol suspensions (20 % w/v in distilled water) at -80 C.
Flavobacterium fryxellicola DSM 16209
T and Flavobacterium frigidarium NBRC 102676 T were selected as reference strains and evaluated under identical experimental conditions to those for strain LPB0076 T .
The 16S rRNA gene was amplified using two primers (27F and 1492R) and then sequenced using four primers (27F, 518F, 907R and 1492R) according to methods described elsewhere [4] . Preliminary identification of the 16S rRNA gene sequence was conducted using the EzTaxon database of prokaryotic type strains with validly published names [5] . The sequence was aligned manually against the sequences of species of the genus Flavobacterium, using the bacterial 16S rRNA secondary structure model implemented in the EzEditor program [6] . Neighbour-joining and maximumlikelihood trees were inferred using MEGA 6 [7] . An evolutionary distance matrix was generated according to the model of Jukes and Cantor, and tree topologies were evaluated by bootstrap analyses. Bayesian inference was performed using MrBayes 3.2. [8] , applying an evolutionary model of the general time-reversible model with gamma-distributed rate variation. The program was run for 20 000 000 generations, with a sample frequency of 100 and a burn-in of 2 000 000. Based on the 16S rRNA gene sequence analyses, LPB0076 T showed the highest sequence similarity to F. frigidarium A2i
T (97.6 %), followed by Flavobacterium omnivorum JCM 11313 T (97.0 %) and F. fryxellicola LMG 22022 (96.9 %). The close relationship between LPB0076 T and F. frigidarium was also evident in the phylogenetic trees. In all the trees inferred in this study, LPB0076
T and F. frigidarium A2i T consistently formed a tight cluster, and the grouping was supported by a high bootstrap value (Fig. 1) The genomic relatedness between LPB0076
T and F. frigidarium was further evaluated using their genome sequences. As the whole-genome sequence of the F. frigidarium type strain (AUDO00000000) is already available in GenBank, only the genome sequence of LPB0076
T was determined in this study. Nucleotide sequencing was performed using the PacBio RSII system (Pacific Biosciences), the sequence assembly was done using PacBio SMRT Analysis v2.3.0 (Pacific Biosciences) and the annotation was processed using the NCBI Prokaryotic Genome Annotation Pipeline. The complete genome sequence of LPB0076
T was determined to be 3.02 Mb in size and had a 36.0 mol% DNA G+C content. Of the 2714 genes, 2612 were protein-coding genes and 86 were RNA genes (21 rRNA genes, 61 tRNA genes and 4 ncRNA genes). The genome sequence of F. frigidarium DSM 17623 T was 0.60 Mb larger and possessed 435 more protein-coding genes than that of LPB0076 T (Table 1) , demonstrating a difference in genomic structure between the two strains. The average nucleotide identity between LPB0076
T and F. frigidarium DSM 17623 T (AUDO00000000) was calculated from the EzGenome database (www.ezbiocloud.net) and the value was much lower (75.7 %) than the proposed cut-off value for the species boundary (95-96 %) [9, 10] . It is concluded that LPB0076
T represents a novel genomic species belonging to the genus Flavobacterium.
The phenotypic properties of LPB0076 T were examined by following the minimal standards for describing novel taxa of the family Flavobacteriaceae [11] . Its growth conditions were tested on MA, R2A (BD), nutrient agar (BD) and tryptic soy agar (BD) supplemented with 1Â strength of seawater. The temperature (4, 10, 15, 20, 25, 30, 35, 40 and 45 C) and NaCl concentration [0, 0.5, 1, 2, 3, 4 and 5 % (w/v)] ranges for growth were determined using MA. The pH range (between pH 4.5 and 10.5, with 0.5 pH unit increments) was determined using MA (BD), adjusted with the following buffering systems: citric acid/sodium citrate buffer (pH 4.5-5.5), KH 2 PO 4 /K 2 HPO 4 (pH 6.0-8.5) or NaHCO 3 / Na 2 CO 3 (pH 9.0-10.5). Cellular morphology was examined by transmission electron microscopy after growth on MA at 25 C for 2 days. The decomposition of high-molecularweight compounds was evaluated according to standard protocols [12] . Other enzymatic activities were determined using the API 20NE, API 20E and API ZYM kits (Bio-M erieux). The results from the API kits were recorded up to two consecutive days at 25 C for strain LPB0076 T and at 20 C for F. fryxellicola and F. frigidarium. For fatty acid, isoprenoid quinone and polar lipid analyses, LPB0076
T was grown for 2 days at 25 C and the two reference strains were grown for 2 days at 20 C. Extraction of the fatty acid methyl esters and their gas chromatographic separation were performed using the Instant FAME method of the Microbial Identification System (MIDI) version 6.1, and the results are described in Table S1 , available in the online Supplementary Material. The details of all unexplained experimental procedures can be found in our recent publications [4, 13] . Maximum absorption peak of the pigment in ethanolic extract was at 450 nm and the next shoulder peak was at 475 nm, peaks that are typical for carotenoids. Therefore, we assume that LPB0076
T contained carotenoids but no flexirubins as often observed for other species of the genus Flavobacterium. The other results of the chemotaxonomic, morphological, cultural, biochemical and physiological examinations are presented in the species description ( Table 2 , Fig. S1 ).
Results of phylogenetic analyses based on 16S rRNA gene sequences indicated that LPB0076
T represents a member of the genus Flavobacterium, with sequence similarities (<97.7 %) lower than the suggested value (98.7 %) for species demarcation [14] . The low genomic relatedness (average nucleotide identity 75.7 %) between LPB0076
T and the most closely related type strain, F. frigidarium DSM 17623 T , further confirmed that LPB0076
T represents a novel genomic species. A number of phenotypic characteristics also supported the distinction of LPB0076
T from its closest relatives; the inability to hydrolyse aesculin, gelatin or starch; the inability to assimilate glucose or mannose; and several enzyme activities. Conclusively, the data from this study indicate that strain LPB0076
T represents a novel species of the genus Flavobacterium. The name Flavobacterium crassostreae sp. nov. is proposed for this isolate, with LPB0076 T as its type strain.
DESCRIPTION OF FLAVOBACTERIUM CRASSOSTREAE SP. NOV.
Flavobacterium crassostreae (crass.os¢tre.ae. N.L. gen. n. crassostreae pertaining to Crassostrea, the genus name of the Pacific oyster, Crassostrea gigas, from which the type strain was isolated).
Gram-reaction-negative, catalase-and oxidase-positive and aerobic bacterium. Cells are non-flagellated and non-motile rods with rounded ends, approximately 1.8-4.0Â0.4-0.5 µm in size and do not glide on agar plates. Colonies are yellow, flat and round with entire margins on MA plates after 2 days incubation and do not adsorb Congo red. Does not produce brown diffusible pigment on L-tyrosine agar. Does not produce flexirubin-type pigments. Grows on MA, tryptic soy agar, R2A and nutrient agar. Grows at pH 5.5-8.0 (optimum, pH 6.5-7.0), 15-30 C (optimum, 25 C) and 0-4 % NaCl concentration (optimum, 2-3 %). Does not reduce nitrate to nitrite or nitrogen, does not produce acetoin, hydrogen sulfide or indole and does not utilize citrate. Decomposes casein but not agar, alginic acid, aesculin, carboxymethyl cellulose, chitin, DNA, gelatin, hypoxanthine, L-tyrosine, starch and xanthine. Possesses alkaline phosphatase, leucine arylamidase, valine arylamidase, acid phosphatase and naphtol-AS-BI-phosphohydrolase activities but not urease, arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, tryptophan deaminase, esterase (C4), esterase lipase (C8), lipase (C14), cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, bgalactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and afucosidase. It uses mannitol, but not other carbohydrates, as the sole carbon source and produces acids, according to the API 20NE and 20E kits. Possesses menaquinone (MK-6) as the isoprenoid quinone, iso-C 15 : 0 , anteiso-C 15 : 0 and C 16 : 1 !6c and/or C 16 : 1 !7c (summed feature 3) as the major fatty acids, and phosphatidylethanolamine, an unidentified aminolipid and three unidentified lipids as the major polar lipids.
The type strain, LPB0076
T (=KACC 18706 T =JCM 31219 T ), was isolated from C. gigas caught off Yeongheung Island, Korea. Strain LPB0076
T has a 2.76-Mb genome with 35.9 mol% DNA G+C content. The GenBank accession numbers for the 16S rRNA gene and genome sequences of LPB0076
T are KU057346 and CP017688, respectively. 
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